Combinational Analysis of FISH and Immunohistochemistry Reveals Rare Genomic Events in ALK Fusion Patterns in NSCLC that Responds to Crizotinib Treatment.
The purpose of this study was to explore the complicated rearrangement mechanisms underlying cases with atypical and negative anaplastic lymphoma receptor tyrosine kinase gene (ALK) fluorescence hybridization (FISH) and positive immunohistochemistry (IHC) results and to stress the importance of combinational assay of these two methods in current pathological diagnosis. A total of 3128 NSCLCs were screened for ALK fusions through both FISH analysis and IHC assays with Ventana-D5F3 antibody. Fourteen cases with atypical and negative FISH results with the current criteria and positive IHC results were analyzed with targeted next-generation sequencing (NGS). Of the 3128 cases tested, 228 (7.3%) and 214 (6.8%) were ALK positive by IHC and FISH, respectively. Fourteen cases with negative and atypical FISH results all demonstrated IHC positivity. Of 2991 cases, eight (0.27%) with negative FISH results demonstrated echinoderm microtubule associated protein like 4 gene (EML4)-ALK fusions revealed by targeted NGS, and the relative abundance of fusion ranged from 0.9% to 46.8%. Three of 2991 cases (0.1%) did not exhibit any type of ALK fusions. In addition, two patients showed an isolated 5' side signal and targeted NGS revealed two novel ALK partner genes, baculoviral IAP repeat containing 6 gene (BIRC6) and phosphatidylinositol binding clathrin assembly protein gene (PICALM). One patient showed an isolated and attenuated 3' red signal and demonstrated a novel translocation partner with CCAAT/enhancer binding protein zeta gene (CEBPZ). Of all the patients, four received crizotinib treatment and demonstrated partial responses at the end of follow-up. Our study showed that patients with negative and atypical ALK FISH patterns may have positive results for IHC testing and harbor the translocation partners of EML4 or other genes. Therefore, additional testing with NGS should be conducted to explore the molecular mechanisms underlying the complicated gene rearrangement events.